When ordering items on attitude/opinion questionnaires, do survey designers bias respondents' answers by the mere act of choosing to organize their survey in a particular way?
pervasiveness of scales, researchers have little empirical guidance when deciding how to organize these sets of similar questions on a survey. Should they group all the items from the same construct sequentially, or should they intermix items from different constructs? What consequences follow from one approach versus the other?
To address these questions, it is important to understand how people respond to surveys.
The prevailing theory is that respondents engage in four processes to develop answers to survey items. Specifically, respondents must comprehend the item that is asked, search their memories to retrieve relevant information, consolidate that information into a judgment, and select an answer to report (Tourangeau, Rips, & Rasinski, 2000) . As fatigue or disinterest sets in during the response process, respondents may be tempted to take shortcuts or rely on heuristics to ease the cognitive burden. In other words, respondents might engage in what survey Krosnick (1991) has labeled "satisficing" -failing to put forth optimal effort in completing surveys.
This article investigates whether respondents satisfice (in a previously undocumented way) by relying on anchoring and adjusting when adjacent items on a survey are similar. We begin by briefly reviewing literature on ordering surveys so as to situate our investigation. Next, we describe the anchoring and adjusting heuristic and a rival explanation that focuses on memory retrieval. Then we articulate how anchoring and adjusting (as well as the rival memory search explanation) might apply to the survey design context. Finally, we present our research questions and the results of three studies designed to test these questions. To the extent that the phenomenon of anchoring and adjusting generalizes to the domain of survey research, this article contributes to the anchoring and adjusting literature. However, the main contribution of this work (and the focus of the discussion) is to better understand the impact that this heuristic has on data fidelity and provide practical guidelines for survey designers.
Order Effects in Surveys
Anchoring and Adjusting in Questionnaire Responses 2 Many survey design textbooks raise the issue of question-order effects (Dillman, Smyth, & Christian, 2009; Fowler, 2009) 1 . Much of this research has addressed idiosyncratic cases of these effects. For example, Dillman, et al. (2009) describe substantial differences in respondent judgments about whether students should be expelled for plagiarism. It turns out that respondents' answers depend upon whether or not participants are first asked about whether a professor should be fired for the same offense. They also describe a historical example which randomized the order of asking respondents (a) whether communist reporters should be allowed to report on visits to the United States or (b) whether U.S. reporters should be allowed to report on visits to the U.S.S.R. Though the findings are dramatic, they appear to be specific to the content in question rather than broadly generalizable.
Of more relevance to the present study, Dillman et al. (2009) describe two overarching types of order effects. Assimilation effects are those in which answers to items become more similar. As an example, priming effects may emerge when early items bring to mind particular beliefs or memories that then become more accessible as respondents answer later items.
Contrast effects are those in which responses become more distinct. For example, in subtraction,
after respondents weigh certain considerations in answering an early item, those considerations are "subtracted" out and not considered in their evaluations of later items.
Though Dillman et al. (2009) indicate that some order effects extend to attitude items, the focus of this prior research has been on isolated items and there is little indication as to how these effects might manifest themselves across a whole scale. However, research by Harrison and McLaughlin (1996) on the physical groupings of items does pertain more directly to the issue of scales and how to organize scale items on a survey. They compared a "uniform grouping condition" in which items assessing a single construct were presented either in the same item-block or randomly interspersed with items from other constructs. They conclude that, "Physically grouping items on a questionnaire slightly enhances internal consistency and discriminant validity, by enhancing the within-set commonalities and between-set distinctions that guide respondents to retrieve relevant caches of information." (p. 329). However, the concept of anchoring and adjusting provides an alternative way to understand their findings.
Anchoring and Adjusting
1 Question-order effects are distinct from order effects in response options (e.g., primacy/recency effects).
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People frequently rely on heuristics to make decisions. One such mental shortcut, anchoring and adjusting (Tversky & Kahneman, 1974) , entails anchoring with what is wellknown, easily recalled from memory, or salient and then adjusting from that anchor. Use of this heuristic has been documented throughout several decades and across a wide span of cognitive tasks. In one example, Tversky and Kahneman (1974) showed evidence of participants anchoring and adjusting in trying to guess the number of African nations represented in the United Nations after evaluating randomly chosen anchors. Epley and Gilovich (2004) found similar anchoring and adjusting effects from participants' self-generated anchors when asking
questions such as what year George Washington was elected president (where 1776 served as the anchor) and what the freezing point of vodka is (where 32°F anchored respondents' guesses). In the very different context of social perception, Ames (2004) found that perceivers who were trying to "read" others tended to anchor with what they (as perceivers) thought they would feel in that situation and adjust from that starting point. Across these and a multitude of other situations in which people engage in this type of anchoring process, a critical aspect of this heuristic is that people's subsequent adjustments are consistently insufficient (Epley & Gilovich, 2004 , 2006 .
For anchoring and adjusting to occur, two facilitating conditions need to be present.
First, the anchor needs to be compatible by appearing similar in some way to the guess that is requested or the decision that is to be made (Chapman & Johnson, 2002) . In other words, estimating the number of jelly-beans in a jar is unlikely to anchor one's guess as to how many African nations are in the United Nations. Second, the question needs to entail uncertainty (Tversky & Kahneman, 1974) . People do not need to rely on this heuristic if they can easily recall the correct factual information.
As a competing theory, Mussweiler and Strack (1999) propose a model in which anchoring effects occur in part because people engage in hypothesis-consistent testing and semantic priming -a substantially different notion than the adjustment process described above.
In this conception, people first test the hypothesis that the anchor presented by an experimenter is the right answer to some question. Although individuals reject that hypothesis, they are primed to begin recalling evidence consistent with that anchor. Through this selective memory search, they recall a disproportionate number of data points that are congruent with the anchor (as compared to subjects provided with a different anchor). Thus, when asked to make an absolute Anchoring and Adjusting in Questionnaire Responses 4 estimate in answer to the question posed, they proffer a judgment that is relatively close to the anchor provided.
Although these competing models aptly explain many studies done in the classic anchoring paradigm, they have not yet been applied to the context of surveys.
Anchoring and Adjusting in Survey Responses
Epley and Gilovich's (2006) investigation of anchoring and adjusting begins to illuminate how this mental shortcut might lead to satisficing on surveys. They posit that in situations where anchoring and adjusting occurs, the adjustments are insufficient because people stop adjusting once they come to a value that falls within a plausible range or seems "close enough." Thus,
anchoring and adjustment in surveys may occur as follows: A respondent marks an initial survey item (perhaps by choosing the fourth response option on a five-point scale); if the subsequent item is similar, the respondent might begin evaluating the response options by deciding whether the 4 th response on the scale is reasonable; if it does not seem quite right, the respondent might proceed to the 3 rd or 5 th response option. Once a "good enough" response is reached, the respondent is likely to stop adjusting. If adjustments from these self-generated anchors are insufficient (Epley & Gilovich, 2006) , the respondent is disproportionately likely to answer the second survey item at or near that 4 th response option on the scale. Thus, over the course of a whole survey, responses to adjacent item-pairs are likely to be more similar (and consequently have smaller distances between them) than responses to the same item-pairs if they are in nonadjacent positions (see Figure 1 ). In addition, because respondents only need to evaluate response options until a "good enough" response is reached, respondents who are anchoring and adjusting might complete their surveys faster than those who evaluate all response options.
Presumably the aforementioned facilitating conditions of similarity and uncertainty also need to be present. Thus the adjacent item-pairs may need to be compatible by appearing similar in some way. For example, both items in the pair might address the same topic and/or use the same response anchors. In addition, both items should be of the same valence -the common practice of reverse-scoring items would not be conducive to anchoring and adjusting. 2 Second, the adjacent item-pairs need to entail uncertainty. In other words, survey items asking respondents about their attitudes, opinions, or beliefs (rather than easily recalled factual information) would be most likely to produce anchoring and adjusting.
Anchoring and adjusting signals sub-optimal mental effort and lower fidelity in responses that researchers should strive to minimize. However, the observable consequences of anchoring and adjusting -similar answers to adjacent items assessing the same construct -could arise for another reason. We refer to this competing possibility as the "superior memory search" explanation. Mussweiler and Strack's (1999) conception of anchoring lays the foundation for this model. Their research indicates that once respondents are primed to think about a certain topic -perhaps through the presentation of one or two initial survey items on a particular construct -they may recall more and more information about that construct through a selective memory search. Of particular relevance to the present context is the idea that they recall evidence consistent with the initial anchor and ultimately offer judgments that are relatively close to that anchor.
Although their research tends to focus on a paradigm in which the experimenter provides the anchor (unlike the survey context), Knowles (1988) provides an empirical illustration using surveys that lends support to this superior memory search possibility. He suggests that as respondents answer more items about a given topic, they begin to recall more information that informs their reporting on that topic. As a result, their responses become more consistent as they continue reporting on the same topic. Taken together, the theory from Mussweiler and Strack (1999) and Knowles' (1988) findings suggest that grouping related items together in the same item-block might facilitate a superior memory search in which respondents stay focused on a particular topic, recall more, and as a result, produce more accurate, reliable responses which happen to be similar to one another.
To summarize the main distinctions between these alternative possibilities: if respondents anchor and adjust when pairs of adjacent items are related, the distances between the two items will be smaller than if the respondents had been required to answer intervening items. If respondents engage in this mental shortcut, their answers will be biased away from their actual beliefs towards their response to the previous items. As a primary consequence, individuals' scores would consist of more error and less true score (DeVellis, 2003) . Alternatively, when similar items are grouped together in an uninterrupted block, perhaps the superior memory search effect facilitates respondents' memory search and makes responses for all the items in the Anchoring and Adjusting in Questionnaire Responses 6 scale manifest smaller between-item distances than if they had been intermixed with other items.
As Knowles (1988) and Harrison and McLaughlin (1996) suggest, in this case, respondents' answers may be more accurate and the overall scale would have a higher true score. Thus, for scales that are presented in a uniform block -assuming the ordering of the items was randomthe anchoring and adjusting prediction would be to find smaller distances and higher correlations between adjacent item-pairs within the block. However, the superior memory search explanation would not predict any differences between adjacent and non-adjacent items because all items are part of the same scale and each item facilitates the priming one's memory for all the ensuing items.
Research Questions
The present research uses a split-ballot design in which participants are randomly assigned to take one of two forms of a survey. Form 1 places item-pairs of interest adjacent to one another, thus potentially facilitating anchoring and adjusting. Form 2 (and Form 3 in the case of Experiment 3) separated the item-pairs of interest with intervening items that were dissimilar in some way on the assumption that this would mitigate anchoring and adjusting.
None of the scales we examined included reverse-scored items. We use this research design to investigate the extent to which the anchoring and adjusting heuristic occurs in survey responses, what the consequences are for the data, and whether these consequences might reasonably be accounted for by the superior memory search explanation. Within each experiment, we test four main research questions:
1) To what extent does anchoring and (insufficient) adjusting occur between adjacent itempairs that focus on similar topics and use similar response scales?
2) Will anchoring and adjusting lead to higher correlations between items within the scale (and therefore ostensibly higher reliabilities as assessed by coefficient alpha)?
3) Can the superior memory search explanation adequately account for any differences in response patterns that we find between the two survey forms? 4) Will the strength of the associations between the focal scales and other related scales differ between Form 1 and Form 2?
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The fourth research question requires additional explanation. All other things being equal, a more reliable measure will correlate with another measure more strongly than a less reliable measure of the same construct, provided that the actual relationship is not r = 0 (Glass & Hopkins, 1996) . However, we anticipated that the reliabilities on Form 1 would be artificially higher. In other words, although the estimates of coefficient alpha might appear greater on the Form 1 scales in a mathematical sense, the actual proportion of true score within those scales would not be higher (see DeVellis, 2003 for an explanation of reliability in terms of proportions of signal and noise). Consequently, we anticipated that this difference in correlations between the focal scales and other measures would not emerge.
Our analytic approach was similar across all three experiments. We describe differences between respondents and differences between the relevant item-pairs across each survey form throughout the results. Because the distances between items across the two forms of the survey were approximately normally distributed, we report parametric tests of mean differences (t-tests and an ANOVA) for these analyses. For research questions 2, 3, and 4, we compare sets of correlation coefficients against one another. In these cases, we are reluctant to assume that these distributions are normal and thus, conducted our statistical testing using non-parametric tests as a more conservative approach. Specifically, we use Wilcoxon's signed rank test for research questions 2 and 4 where the correlations are paired and Wilcoxon's rank-sum test (also known as the Mann-Whitney-Wilcoxon or Mann-Whitney U) for research question 3 where they are unpaired.
Experiment 1
We initially investigated anchoring and adjusting within a larger study of teachers' multicultural competencies in the classroom (Irizarry & Gehlbach, 2007) . Using a between-subjects design, we randomly assigned teachers to two different forms of the survey. We presented the item pairs of interest to respondents as adjacent to one another in Form 1 and non-adjacent in Form 2.
Method
Participants. The participants (N = 172) included 103 pre-service teachers and 69 of their cooperating teachers in the northeastern United States. Participants were predominantly female (78%) and White (92%). All spoke fluent English.
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Measures. The first author and a colleague developed 50 items to create a new measure of teachers' multicultural competence through five different scales of 10 items each. Building off of a predominantly dispositional theory of multicultural competence (Washington & Evans, 1991) we assessed how aware (overall α = .87), knowledgeable (overall α = .88), motivated (overall α = .89), and skillful (overall α = .86) 3 , teachers perceived themselves to be. Response anchors for these four constructs were formed by adding each construct label to the following 5-point response anchors: not at all, slightly, moderately, quite, and extremely (e.g., "not at all aware," "slightly aware," etc.). The fifth scale, assessing how frequently teachers took action (overall α = .88), used response anchors of "almost never," "once in a while," "sometimes,"
"often," and "almost all the time." To also incorporate the ideas from a competing, knowledgebased theory of multicultural competence (Banks & Banks, 2001 ), 2 of the 10 items within each scale addressed each of the following: epistemology, content, equity, prejudice, and cultural change.
Participants were randomly assigned to complete Form 1 (n = 94) or Form 2 (n = 78).
These forms varied only in the order in which items were presented. Form 1 grouped items that were intended to address the same construct together in a cohesive item block, while Form 2 intermixed these items so that items of the same construct were not adjacent. More specifically, Form 1 presented all the awareness items first, in the following order: 2 epistemology items, 2 content items, 2 equity items, 2 prejudice items, and 2 cultural change items. Each subsequent construct proceeded in the same fashion. As shown in Appendix A, this organization resulted in Form 1 having 20 item-pairs that were similar in the specific content of the question and the wording of the response anchors. Thus, we examined each of these 20 item-pairs that were adjacent on Form 1 and non-adjacent on Form 2.
To explore our fourth research question of how our focal scales were associated with other measures, we included two additional scales that were presented identically to all participants at the beginning of the survey. First, we assessed participants' teaching efficacy by adapting one of the scales from the Patterns of Adaptive Learning survey (Midgley et al., 2000) .
This 8-item scale (α = .84) assessed how confident teachers were in their teaching ability through items such as, "How confident are you that you can teach even the most challenging students?" Second, we assessed participants' propensity to take the perspective of others. This 7-item social perspective taking scale (α = .88) was based on Davis' (1983) scale and included items such as "How often do you try to figure out how the people around you view different situations?"
Procedure. The pre-service teachers completed the survey during class and then gave a copy of the survey to their cooperating teachers. Cooperating teachers completed the survey on their own time and returned it in a pre-paid envelope. All surveys were paper and pencil.
Results
Research Question 1. To investigate the extent to which anchoring and insufficient adjusting occurred, we compared the difference in the distances between focal item-pairs across Forms 1 (where the items were adjacent) and 2 (where the items were non-adjacent). First, we computed the absolute value of the difference between item-pairs of interest for each respondent.
In other words, if a respondent marked the 4 th response option for the initial item and the 3 rd response option for the subsequent item in the pair, the absolute value of the difference would be 1 (as shown on the left hand side of Figure 1 ). Next, scores for each item-pair of interest were computed and aggregated so that each participant received an overall "anchoring and adjusting" score representing the mean absolute difference between the item-pairs of interest for that person. These mean scores were then compared between respondents who completed Form 1 versus Form 2. If respondents anchored and then adjusted insufficiently on Form 1 as expected, then their mean anchoring and adjusting scores would be smaller than for respondents of Form 2.
Following this procedure, we found solid evidence of anchoring and adjusting on Form 1. The overall mean of participants' anchoring and adjusting scores was .63 (sd = .25) for Form 1 as compared to .75 (sd = .31) for Form 2, (t (170) = 2.88, p = .004, Cohen's d = .44). Disaggregating these results to specific item-pairs of interest, we found that Form 1 respondents had smaller between-item differences for 18 of the 20 relevant item pairs 4 .
Form 1. For example, we could compare the second ("How would you rate your awareness of the ways that knowledge is constructed within your discipline(s)?") and third ("How knowledgeable are you of methods to help students understand multiple sides of debates in your discipline(s)?") "Epistemology" items across forms. This approach provides a test for whether anchoring and adjusting occurs in the case of similar content but different response anchors. For this analysis the overall mean of participants' anchoring and adjusting scores was .86 (sd = .37) for Form 1 as compared to .76 (sd = .36) for Form 2, (t (170) = 1.73, p = .09, Cohen's d = .27). In dis-
Research Question 2. We next investigated whether these insufficient adjustments led
to stronger between-item correlations on Form 1 relative to Form 2 and whether these correlations, in turn, affected the internal consistency of the scales. As expected, the correlations between the adjacent item-pairs on Form 1 were higher than when those items were non-adjacent on Form 2 in 16 out of 20 instances. A Wilcoxon signed rank test confirmed that the median correlation for all the relevant item-pairs on Form 1 (mdn = .50) was significantly greater than for the corresponding item-pairs on Form 2 (mdn = .39; z = 2.69, p = .007; r effect = .85).
Using Feldt's (1969) test, we compared the reliabilities for the five scales: awareness, knowledge, motivation, skill, and frequency of action, across the two forms. The Form 1, reliabilities were significantly higher than Form 2 for the awareness scale (α = .89; versus α = .84; W = 1.51, p = .03) and marginally higher for the knowledge scale (α = .89; versus α = .85; W = 1.38, p = .07). For the motivation, skill, and frequency of action scales the reliabilities on Form 1 were higher than on Form 2 but not significantly so.
Research Question 3. The third research question predicted that these differences in item-pair distances, item-pair correlations, and scale reliabilities could not be attributed to respondents engaging in more thorough memory searches (though they could be explained by anchoring and adjusting). To test this possibility we looked only at the respondents who completed Form 1. If these individuals engaged in a superior memory search, then all the interitem correlations for the items within that scale should be similar. In other words, because all items pertain to the same topic on Form 1 if a superior retrieval process is to account for these results, the average distance between items within a block should be roughly the same for adjacent and non-adjacent item-pairs provided that there are no intervening items on a different topic to interrupt the retrieval process.
In testing the plausibility of this hypothesis, we examined whether the inter-item distances and correlations were higher for adjacent versus non-adjacent item-pairs within the Form 1 respondents only. Using the Wilcoxon rank-sum test, we also found larger between-item correlations for the adjacent (mdn = .54) versus non-adjacent items (mdn = .42; z = 4.78, p < .001; r effect = .32).
Research Question 4.
To investigate whether the anchoring and adjusting on Form 1 affected the relationships with other variables, we examined the five scales' correlations with two other scales used in the questionnaire -teaching efficacy and social perspective taking.
Usually scales with higher reliabilities correlate more strongly with measures of other constructs that are theoretically related (Glass & Hopkins, 1996) . However, because we assumed that the reliabilities from the Form 1 scales were artificially inflated, we expected this not to be the case.
To examine these between-scale associations, we correlated individual's scores on each of the five focal scales with a measure of teacher efficacy and with a measure of social perspective taking -measures we anticipated would correlate positively with the five scales. As shown in Table 2 , six of these correlations were higher on Form 1 and four were higher on Form 2. Congruent with our expectations, when we tested these differences using the Wilcoxon signed-rank test, we found no differences between these correlations (z = .05, ns).
Discussion
Overall, this experiment shows that when respondents were presented with a series of sequential items assessing the same construct and using the same response options, they anchored and adjusted. Specifically, respondents used their responses on initial items as anchors and then adjusted insufficiently from that anchor in responding to subsequent items. As a result, Form 1 respondents produced smaller distances between adjacent item-pairs than Form 2 respondents produced on those same items when they were not adjacent. The correlations between these same item pairs of interest were higher for Form 1 as compared to Form 2 respondents. Thus, we found support for research question 1 and part of research question 2; some evidence for differential reliabilities across forms was present but, as discussed below, more muted.
We demonstrated that these findings did not result from respondents engaging in a more effective memory search. Within the scales on Form 1, we found that responses to adjacent items were more similar and more highly correlated than the non-adjacent items. This
Anchoring and Adjusting in Questionnaire Responses 12 discrepancy cannot be accounted for by the memory search explanation because all items are part of the same construct. Thus, although we cannot rule out the possibility that grouping similar items together facilitates the memory search process, we can say that the memory search explanation does not account for the item-pair differences in this experiment. The anchoring and adjusting explanation appears more plausible. The fourth research question was also supportedthere were no differences by form with respect to the correlations between scales.
One puzzle from these findings concerns the minimal differences in reliability across forms. These minimal differences may stem in part from a particular characteristic of coefficient alpha. The formula for alpha is a function of all the inter-item correlations within a scale (DeVellis, 2003) . Thus, for a 3-item scale, there are two opportunities for respondents to anchor and adjust and three inter-item correlations that help determine alpha. On the other hand, for a 10-item scale the ratio is much different. There are 9 opportunities for anchoring and adjusting but 45 inter-item correlations. In other words, as the number of items on a scale increases, the proportion of the inter-item correlations that might be affected by anchoring and adjusting decreases rapidly. In sum, we suspect that the minimal impact on reliabilities might be due to our choice to investigate relatively long scales (i.e., 10 item scales). In Experiment 2, we further explore this issue and investigate the extent to which anchoring and adjusting generalizes to a different respondent population and different survey characteristics.
Experiment 2
To help assess the generalizability of our initial results, we investigated anchoring and adjusting on a survey of university alumni by looking at scales of different lengths, assessing different constructs, using different response scales, examining a web-survey, expanding the testing of the correlations between the focal scales and other constructs, and selecting participants from a very different cultural and linguistic context. We tested the same four main research questions.
Method
Participants. Students (N = 506) who had attended an Eastern European university completed an alumni satisfaction survey as part of the university's institutional research. Alumni were randomly assigned to Form 1 (n = 254) or Form 2 (n = 252) of the survey. Congruent with the gender balance at the university, more females (n=371) than males (n=135) completed the survey. The participants were not native English speakers, although all academic work at the Measures. We examined scales that asked the alumni, "Please rate how important each of the following skills and competencies has been in your life since college. Please choose the appropriate response for each item:" All items used the same set of six partially-labeled response anchors ranging from "not important" to "very important," with the intervening points As before, Form 1 grouped certain items that were intended to address the same construct together in a cohesive item block, while Form 2 intermixed these items with items from other scales. On both forms, the 17 items were presented together on a single screen -only the ordering of the items differed across forms. On Form 1, we expected anchoring and adjusting to occur between "Write effectively in English" and "Communicate well orally in English" because these items were the first and second in that section of the survey. On Form 2 these same items were in the first and 5 th positions, and thus we expected no anchoring and adjusting. Thus, across the three scales there were 14 item pairs where we anticipated that anchoring and adjusting would occur. See Appendix B for all items and the respective ordering of items on Form 1 and Form 2.
To explore the fourth research question we included nine additional scales that were presented identically to all participants. The first three scales paralleled the three focal scales (αs = .76, .82, and .89, respectively), but asked about the institution's contribution to alumni Anchoring and Adjusting in Questionnaire Responses 14 development of the skill/competency (rather than asking about how important each skill/competency was to the alumni at present). Thus, for these three scales, the items were identical except for the response anchors. Two additional scales were similar in that they asked alumni to rate how important specific business core skills (7 items; α = .75) and content areas (10 items; α = .79) were in their lives at present. Another two scales asked alumni to rate how involved they were in various extra-curricular activities, and then to evaluate how much their involvement in each activity contributed to their personal development (10 items each; α = .79 and α = .80, respectively) The final two scales captured altruistic behaviors (11 items; α = .76) and the extent to which they re-evaluated their values and beliefs while students (7 items; α = .90).
Procedure. University staff administered the survey online by emailing: an introductory note about the survey from the university's president, an invitation to take the survey itself, and three follow-up reminders (sent to non-responders). Respondents completed the approximately 20 minute survey on the university's website.
Results
Research Question 1. As before, we first assessed the extent to which anchoring and insufficient adjustment occurred by computing each individual's overall anchoring and adjusting score and comparing across forms. Congruent with expectations, significantly more anchoring and adjusting occurred where similar items were adjacent to one another on Form 1 (M = .77, sd = .46) than on Form 2, where items were intermixed (M = .92, sd = .48; t (483) = 3.58, p < .001, Cohen's d = .22). The average absolute value of distances between item pairs of interest was smaller on Form 1 (when the items were adjacent) than on Form 2 (when the items were nonadjacent) 13 out of 14 times. Thus, we also found additional evidence of anchoring and adjusting in this new survey context.
Research Question 2. These insufficient adjustments generally led to stronger betweenitem correlations in Form 1 as compared to Form 2. Results from the Wilcoxon signed rank test
showed that correlations between the adjacent item-pairs on Form 1 (mdn = .51) were higher than when those items were non-adjacent on Form 2 (mdn = .40; z = 2.79, p = .005; r effect = .75).
These correlations, in turn, affected the internal consistency of the scales. Using Feldt's (1969) .87 (sd = .50) items (t (242) = 6.24, p < .000, Cohen's d = .22). In testing the differences between correlations using the Wilcoxon rank-sum test, we found that the correlations were significantly higher for the adjacent items (mdn = .61) than the non-adjacent items (mdn = .50; z = 2.29, p = .02; r effect = .34). The descriptive statistics of each scale are presented in Table 3 .
Research Question 4.
To investigate whether the anchoring and adjusting found on instances. The Wilcoxon signed-rank test confirms that, taken together, correlations are significantly higher on Form 2 (mdn = .50) than on Form 1 (mdn = .35; z = -3.26, p = .001; r effect = .63). As expected, the correlations between the three scales of interest and the single-item indicators were close to 0 (see Table 4 ).
Discussion
This experiment replicated the anchoring and adjusting phenomenon documented in Experiment 1 and provided additional support for each research question. The results indicate that anchoring and adjusting may generalize to different respondent populations and survey contexts -e.g., non-native English speakers and web-based surveys.
In assessing the fourth research question, we expected to find no difference in the correlations between the Form 1 and Form 2 scales in their relationships with other measures.
This null finding would indicate that the reliabilities were indeed artificially inflated. We Anchoring and Adjusting in Questionnaire Responses 16 actually found that the scales from Form 2 correlated more highly with related measures -an issue that warrants further exploration.
Experiment 3
In Experiment 3 we strove to accomplish three main goals. First, we wished to see whether our findings generalized to a younger population of students. Because satisficing is (negatively) associated with respondents' cognitive sophistication (Krosnick, 1991) , we anticipated that we might find differences between respondents of different grade levels.
Second, we wished to test one additional hypothesis. If anchoring and adjusting is a form of conserving effort on surveys, then logic dictates that the more that respondents anchor and adjust, the faster they should work through different sections of the survey. Third, we explored a potential solution to respondents' use of this heuristic, i.e., whether anchoring and adjusting might be mitigated by presenting survey items one at a time (via a web survey).
Method
Participants. Data for this experiment came from a broader study of teacher-student relationships. High school students (N = 214; 43% male) attending a parochial school in the northeastern United States participated. Students were randomly assigned to one of three survey forms. Form 1 respondents (n = 77) saw items presented in blocks that corresponded to the constructs being measured. Form 2 (n = 78) respondents received items presented in the same order as Form 1 respondents, but the items were presented one at a time. Thus, because respondents were directed to a new screen for each item, their anchor visually disappeared before they read the next item. In Form 3 (n = 59), items from the different constructs were mixed together so that items assessing the same construct were never adjacent. Students spoke a mix of English (52%), Spanish (32%), and other languages (including multiple languages) as their primary home language. Participants included 9 th (30%), 10 th (28%), 11 th (26%), and 12 th (17%) grade students.
Measures.
We investigated anchoring and adjusting on four different scales. The anxiety (overall α = .67), enjoyment (overall α = .92), and boredom (overall α = .85) scales were adapted from Pekrun, Goetz, Titz, and Perry (2002) . Each scale contained five items designed to assess the extent to which students felt each of those three emotions during a specific academic class (e.g., "How tense do you feel during this class?" as a representative item for anxiety). The similarity scale (overall α = .80) was developed for the research on teacher-student relationships. To explore the fourth research question, we compared the four focal scales to scales that assessed students' perceptions of their relationship with their teacher, their propensity to take their teacher's perspective, how much effort they put into class, their sense of self-efficacy in class, and their sense of belonging at their school. The teacher-student relationship scale consisted of positively (9-items; α = .89) and negatively (5-items; α = .71) valenced sub-scales and asked items such as "How friendly is <teacher's name> towards you?" and "How often do you ignore something <teacher's name> says?", respectively (Gehlbach, Brinkworth, & Harris,
in press). The social perspective taking scale (7-items; α = .85) represented a slight adaptation from the scale used in Experiment 1 -specifically, we asked students to focus on their propensity to take the perspective of their teachers (as opposed to people in general). The 5-item effort (α = .70) and self-efficacy (.80) scales were also used in previous studies (Gehlbach, et al., in press). They consisted of items such as "How much effort do you put into your homework for this class?" and "How confident are you that you can learn all the material presented in this class?" Finally, the 4-item sense of belonging (α = .76) measure (Roeser, Midgley, & Urdan, 1996) presented statements such as, "I feel like I matter in this school." Respondents had to assess how true each statement was for them. Table 5 for the mean distances and mean correlations.
Research Question 4.
To investigate whether the anchoring and adjusting on Form 1 affected the relationships with other variables, we examined the 4 scales' correlations with other scales used in the questionnaire. Specifically, we looked at their relationships with a series of scales where we expected to see both positive and negative correlations. We found no evidence that, despite the generally higher reliabilities of the scales in Form 1, these scales produced stronger relationships with other measures. On the contrary, a Wilcoxon signed-rank test revealed that the correlations between scales were stronger (in 20 of 24 cases) for respondents of Form 3 (mdn = -.45) as compared to Form 1 (mdn = -.31; z = 2.99, p = .003; r effect = .61). See Table 6 for the correlations between scales.
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Additional analysis. Because this web-survey was conducted using a web-survey application which allows for the collection of certain types of meta-data -we were able to test an additional hypothesis. According to Epley and Gilovich's (2006) 
Discussion
This experiment replicated the anchoring and adjusting phenomenon in yet another population using another group of survey measures. Support was again found for the notion that respondents who are presented with survey items in a block of similar questions with similar response anchors will answer these questions more similarly than if the items were distributed throughout the survey with other items interspersed. The ramifications of anchoring and adjusting were similar to the first two studies -higher between-item correlations and artificially inflated reliability estimates (as computed by coefficient alpha). For this experiment, the results were slightly mixed in our investigation of the memory search explanation. However, given the context of the previous results, it seems unlikely that the memory search explanation can fully explain these findings. Particularly in light of this experiment's additional finding that respondents of Form 1 completed the items more quickly than respondents to Form 3, it is hard to imagine that these respondents are searching their memories more exhaustively (although there is some chance that Form 1 respondents are searching their memories more efficiently because the content of the adjacent items is similar). Finally, despite the higher reliabilities of the Form 1 scales, these scales actually correlated more weakly with other measures -thus replicating the finding from the second experiment 5 .
General discussion and implications for survey researchers
Taken as a whole, these results illustrate that anchoring and adjusting occurs on attitude/opinion questionnaires between adjacent items that use the same set of response anchors and contain related content. Specifically, when survey respondents face items which are grouped according to the constructs they are intended to measure they invoke a heuristic in which they use their response to an initial item as an anchor. In responding to the subsequent item that is presented, they (insufficiently) adjust from that anchor. These findings differ from "straight-line responding" in which respondents mark the same answer throughout a section or whole surveywe screened out all such respondents before beginning our analyses.
The concern for survey researchers is that, when anchoring and adjusting does occur, data may be compromised, particularly for shorter scales (e.g., 3-7 items). Specifically, because respondents give artificially similar responses for adjacent items, they introduce error into their responses. This error leads to spuriously high correlations between items within the scale and can artificially inflate estimates of the scale's internal consistency. In other words, researchers may be tricked into thinking their scales are significantly more reliable than they actually are.
For each experiment, we also examined an alternative explanation that presenting conceptually similar items adjacent to one another might facilitate respondents' cognitive search and retrieval capabilities (Harrison & McLaughlin, 1996; Tourangeau, et al., 2000) . Potentially, this superior memory search process, not anchoring and adjusting, could explain the similarity of respondents' answers. Although it remains plausible that this approach to organizing surveys does facilitate respondents' memory searches, it does not account for the effects that we found.
In each experiment, when we compared the adjacent and non-adjacent items within the focal scales for Form 1 respondents, we found that the overall adjacent between-item distances were smaller than their non-adjacent counterparts. As described above, these adjacent/non-adjacent differences should not result from differences in how respondents' search their memories -every question within the item-block pertained to the same construct -though these differences are expected as a consequence of anchoring and adjusting.
In relating the focal scales of interest to other measures we found no evidence that the (ostensibly) more reliable scales from Form 1 respondents produced stronger between-scale correlations. On the contrary, we found substantial evidence of the exact opposite -in Experiments 2 and 3, correlations between the focal scales and other measures were stronger on the forms where anchoring and adjusting was mitigated. We posit that this potentially Anchoring and Adjusting in Questionnaire Responses 21 counterintuitive finding is due to the fact that the reliabilities were artificially inflated by anchoring and adjusting and that the true reliabilities of these measures are lower than (or towards the lower bound of) the coefficient alpha estimate. The data that Harrison and McLaughlin (1996) gathered are also consistent with this conclusion. That the ordering of survey items can have such a substantial impact on the results of correlational findings demonstrates how important it is for researchers to attend to item order in designing their surveys. For example, the finding that students' propensity to take the perspective of others is unrelated to their enjoyment of a class (r = .14; as was found on Form 1) is a very different finding than a significant association of r = .50 (as was found on Form 3).
In our final experiment, we also gained insight into the behaviors associated with anchoring and adjusting during a survey administration. Specifically, because anchoring and adjusting is a mental shortcut, we reasoned that those who employed the anchoring and adjusting heuristic would complete the relevant survey sections more rapidly than those who were not employing the heuristic. Experiment 3 supported the notion that the anchoring and adjusting heuristic serves as a time-saving technique for survey respondents.
Our results extend the previous work on anchoring and adjusting into a context of particular interest to educational and psychological researchers. In particular, the results provide evidence that anchoring and adjusting generalizes from asking factual questions in which the respondent is uncertain (e.g., Epley & Gilovich, 2006) to self-report contexts in which people record their own beliefs and attitudes. However, the major implications of this work address the pragmatic concerns of survey designers in providing guidance on how to order their surveys.
Balancing Competing Tensions
Our data indicate that questionnaire designers need to think strategically about the best way to organize survey instruments to alleviate anchoring and adjusting. Our results suggest that survey designers should avoid grouping items that assess the same concept together -data fidelity can be substantially degraded by doing so. Yet, we also reviewed literature indicating that to the extent that respondents do search their memories more effectively, they may produce more accurate opinions (Knowles, 1988; Tourangeau, et al., 2000) . Thus, mixing items from different constructs might not be optimal. Furthermore, taking Bradburn, Sudman, and Wansink's (2004) idea that surveys are extensions of conversations, designers want to be careful not to come across as scattered and disorganized -conversations usually follow a clear topical Anchoring and Adjusting in Questionnaire Responses 22 trajectory. Thus, survey designers need to balance the competing tensions between mitigating anchoring and adjusting while still facilitating respondents' memory search and retrieval processes.
We expected that presenting survey items one at a time (at least for web-surveys) would be an effective compromise -the logical flow of the survey would be preserved but respondents anchors would visually disappear before each subsequent item was presented. In fact, Tourangeau, Couper, and Conrad (2004) found that grouping similar items with the same response scale together on the same screen in a web survey produced higher reliability coefficients (α = .62) than when each item was presented on a separate screen (α = .51; see experiment six). In light of the present findings, it seems possible that their findings illustrate another instance of anchoring and adjusting when all items were presented on a single screen simultaneously and that presenting items one-at-a-time reduced respondents' anchoring and adjusting. However, without access to their raw data, we can only speculate as to whether their respondents also employed the anchoring and adjusting heuristic. Although this potential solution for ordering items on web-surveys appeared promising, it did not appear to substantially mitigate the anchoring and adjusting for the high school students in our third experiment.
Additional studies (with larger data sets) would be illuminating here.
A second alternative is to group items from distinct but related scales into the same section of a survey and intersperse them within that section (taking care to avoid placing items from the same construct adjacent to one another). For example, a designer might provide section instructions stating that the next group of questions will ask them how interesting, important, and enjoyable they find their psychology class. Respondents would then answer questions on all three topics that were mixed together. Although three conceptually different scales would emerge for interest, import, and enjoyment, the respondents could continually reflect on their psychology class. Similarly, survey designers could ask respondents to think about their motivation in a particular domain and might ask about their goals, efficacy, and values in that domain.
Although our data do not speak directly to the viability of this option, it may be possible to mitigate anchoring and adjusting by varying the wording of response scales used for each item within a scale. For example, a course satisfaction scale might ask "Overall, how satisfied were you with the course?" by using responses ranging from "not at all satisfied" to "extremely Anchoring and Adjusting in Questionnaire Responses 23 satisfied" and then ask "How much did you enjoy the lectures?" by using "did not enjoy at all" to enjoyed a great deal" as response options. Although both items would contribute to the course satisfaction scale, the different response options might be sufficient to mitigate using the first item as an anchor. Future studies that test this possibility of using heterogeneous response anchors would also be particularly valuable.
Although it certainly requires more work on the part of the survey researchers, a final option is to randomly assign participants to different forms of the survey as was done in the present experiments. Through this approach, researchers can document the extent to which respondents are anchoring and adjusting and can better assess the heuristic's impact on reliability estimates and subsequent correlations with other measures.
Limitations and Future Directions
Although this investigation presents findings with important implications for survey designers, several limitations of the study could be explored through future research. First, these experiments shed little light on the question of who is particularly susceptible to anchoring and adjusting. Although we found no clear differences among subpopulations in our studies, our samples may have suffered from a restriction of range on key characteristics. For example, respondents of lower educational levels might make use of this heuristic more frequently as a means to reducing cognitive effort, and we simply could not detect this tendency because each sample was relatively homogeneous with regard to educational level (see footnote 5). Assessing respondents' motivation while taking the survey (or at the end of the survey) might also provide insights into who anchors and adjusts, although results have been mixed in the classic anchoring and adjusting literature as to whether motivation accounts for differences in the use of the heuristic (Chapman & Johnson, 2002; Epley & Gilovich, 2006) .
The experiments (particularly the first and third) would benefit from greater power. Each experiment was built into pre-existing surveys that were designed to answer a substantive research question. The benefit of this approach is that our results represent real illustrations of what can happen to survey data in the field -each experiment has high ecological validity.
However, this choice came at the cost of dedicating large numbers of participants to testing our hypotheses exclusively.
Finally, if future studies were to examine anchoring and adjusting in more controlled environments, scholars might gain more direct evidence of anchoring and adjusting as the 2) The difference scores presented here intended to be descriptive; omnibus significance tests were conducted on all difference scores and are reported in the text.
3) Because the pattern of correlations looks so different for teaching efficacy (all correlations being greater for Form 1) as compared to social perspective taking (all but one correlation greater for Form 2), we also assessed whether these differences in correlations were significant. Only the motivated X teaching efficacy correlation differed by Form (Fisher's z = 2.33, p = .02). Note: Items from the social scale were not included because they consisted of only three items, thus, these comparisons of distance and correlations between items pairs were based on too few items to be meaningful. Item-pair distance between same two items of construct X but with intervening items present.
Item-pair distance between items 1 and 2 of construct X.
